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Intr odu ctio n
Adhesion of Chndida spp. to m uc o s a, partictl-
1arlyin C. albic a TLS, is probably a nim porta nt initial
stepin t he pathoge ne sis of infe ctio n s cau s ed by the s e
Fea sts(Borg v o nZepelin and Wagner, 1 99 5; K ing et
al. , 1980; OIsen,1990;Segalet al. , 1997, Sturteva n t
and Calde r o ne, 1997).
Itis already kno wn in theliterature that Ca n-
dida albic an sadhe sio ntO n u C O Salcell畠is e nha nc ed by
se ver al fa ctors S uch a B ger m -tlユbe (G T) pr odu ction,
pho spholipa s e, pr otea 8 e, Otherextra cellula r e n zym atic
activities, ca rbohydr ate s, pH a nd telnpe ratll r e(Ba n no
et al. , 1985; Barret-Bee et al. , 1985; Cardaropoli et
al. , 1997;Fu et al. , 1997; Ghan n oum a nd A bu Elteen,
1986;市ube, 1998;Ku rnato w ska,1998
･
, Le o n e et al.,
1998; M a cllra and To ndyra, 1999; M ay昏er et al. ,
199■6;Schaller et al. ,2001;Vidotto etal., 1999): . Itis
possible that thes efactor s togethe r ma.y c ontribute
n ot o nly to the vir ulence a nd pathogenicity of C.
albic ans, b1ユt als othat of Ca ndida dubllTlie nsiB . C.
dubl hie n si8iB Ve ry Si mi la rto C. albic a n s,iJlte r m s Of
ge noty pic andphenoty pic chara cteristics(Gillfillan et
all 19 8;Joly et all 1999; M cCulloghet al. , 1999;
PinjiorLet al. , 1999; Ra皿 age et al. , 2001;Sullivan et
al. , 1995;Staibet al. ,2000). Itis bec oming a nim po r-
tant ye asもizl m edic al m yc olog y(AI Mo s aid et al, ,
2001), du eto thefa ct that with w o rldwide distriblユー
土io n C. 血blinieTi8 s(Kirkpatricket al. ,1998;S11 1iv an
et al. , 1997;Tintelnot et al. , 2000) c o ntributes to a n
inc re a s ein fu ngalinfe ctio n(Jabr a･ R itz et all 1999).
They8a Sthasn oto nly be e npre v ale ntly I s olated in the
oral c avitie8 0f im muno co mpr o mised patients but
als oin othe rparts ofthe body s u ch a 8lu ngs, Vagln a,
blo od, sputu m, ga str ointe st.inal tr a ct a nd fe a c e 畠
(P injion et al. , 1998;Staibet al. , 2000;G ales et al. ,
1999;Sulliv a nand Cole m a n, 1998).
The ma]ority ofthe studies on the adhere n c ㊤tO
m tlCO Salsurfaces(or aland vagin al) referto a. albi-
ca n s(En a che et al. , 1996; AI Ra wi and Ka w anagh,
1999; Boris et al. .1998;Calder o ne et al. ,2000; Gale
et al. ,1998;Lym a net al. , 1999; Pereiro 8t al‥ 1997).
Howe v e rvery few Studies ref rto C. dublh iensis
adhe r e n c eto o r al m u co s a(Ra m age 8t al. , 2001;
Per eir o et al. ,1997;Jabr a-R itz et al. ,2000) a nd non e
to v aglIlal l nuC O 組. The aim of thi畠 畠tudy w as to
exa min e n ot the adhe rencein vitr o of C. dublinien sis
to o r al a nd v agin alm llC O S a.
Materials a nd m ethods
F ungal8tr ain s and c ultu r e c o nditio n s
Tw e nty-siフこ ChndLda dubliTleTLSis strainsisolated
fro m 甘ⅠV patie nts with o r al c a ndido 8is･u s ed in this
study, w ere tr a n sferr ed o nto fre sh m altaga r(D ifc o)
sla nts and sto red at4℃.
Ad he ren c ein uitT･O test.
T he in ultT10 adhe r e n ce tee;t fo r t he epithelial
bllC C al a nd m ll C O Sa V agin al c ells w a spe rfo r m ed a s
des cribed by M acu r a a nd To ndyra(1989) and Wellm er
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a nd Ha n n elo re(1997). Each C. albican s a nd C. 血bl-
tnie nsis strain wa sino c nlated into 40 ml of m alt
e xtr act br oth(Difc o) c o ntaining 50 n mol of D-
gala ctose (Sigm a). Afte r a nin cubatio n period of 24
hou rs at37℃, the cells l町ere h8.rVeSted by c e ntrifuga-
tion, w ashedthr e tim e sin pho sphate-bllrfered s alirle
(P BS, Sigm a) a nd turbidim etric ally adjtlSted to a
c orlC e ntr atio n of 10a c ells/ml. BllCC alepithelial(B BC)
c ells w ere ob tainedfr o mhe althy v olu nte e rsby ge ntly
scrap pingtheir check日 With a wo oden spatula. Vagin al
epithelial cells w ere als o Obtainedin the sa m e w ay
fro m healt.hy v ollユnteer S. T hesec ells w erethe n sus-
pended in PBS, w a shedthreetim e sin the s a m ebuff-
e r eds oltltion a nd adju Bt8d to a co n c entr ation of 10
6
c ells/ml by using a Burker he m ocyto m eter. Tw o
hundred FLloft.he C. alblc anB andthe C. dubllnie nsls
stlSpen Sions and B E Ca rid m 11C O 8 a V agin al cell畠 W e r e
mixed a nd incubated fo r 1 ho u r at 37℃ . T he n♭n -
adhe rirlg fll ngal cells
12J` m pOlyc arbo n ate
Ge r m any) with 5 ml
with tripan blue and
w ere w ashed offthro ugh a
filter (Schleiche r & SchlJell,
of P BS, The filter w 8.8 Stained
t.he n u ml〕er of fu ngal cells at-
ta chedto25BE 仁andzD u C O S aV ginalcells, the n u m-
ber of adherent cells with r e spe ct to e ach BB C8.nd
m u co sa v喝 1nalc811日 andth8 n llmber andperc entage of
C. dublin e nsis adhere nt cells w e r e Calc ulated.
Res ults
1) CIa ndlda dublLnien si adher e n ce to btlCC al a nd
vaginalcells
Am o ng the25 bucc al epit helial cells co nside r ed,
the a verage adhe r e nce of C. dublin eTLPis w as 15,1 5
(60.5%). T he a ver age n tl mber of C. dublinien sis ad-
herent t.o e a ch ofthe25 btl C Calc ells w a s1.99(7.98 %)
(Table 1).
T he average adher e n c e of C. dublin e n sis to the
25m u c o s a v agin al c ells c ou nted w as ve ry high21.35
(85.4%).T he a verage nu mberof C. dublin e nsis ad her-
ent to each of the 25m u c o s a v agin al cellw as 4.12
(16.48%) (Table 1).
T A B L E 1 26 Ca ndida dublin eTZBiB Strain 8average
v aluesよdhe renceto bu c calandv aginalcells
No . ofc ells
sho wing ye a st
ad he red a v e r ag8
1 51.1 5
60.50 %
21.3 5
85.40 %
No . ofye a stg
ad he r ed.pe r
c ell且V e r age V alu es
l.99
7.98 %
4.12
16.48%
A dhe r e n c eto
bll C e alc(Ills
Ad he r e n c eto
vaglnalc eus
Dis c u s sio n
Ca ndida alblca nsvimle n ce a 71d pathoge rlicity i白
c o mplex a nd itisbelievedto be c o r relatedto diffe r e nt
factor 8Su ch as: germ ttlbe (G T)pr oductio n, ad】1e r-
erlC e, Phospholipase. protea s e arid other different ex-
tr ac ellular e n zym atic activitie s re c9ntly des cribed
(King et al. ,1980; Banm o et al. , 1985; Barret-Bee et
al. , 1985;Cardar opoliet al. , 1997;Fu et al. , 1997;
G han n o u m a nd A bu Elteen, 1986; Hube, 1998;
Ktlrn atOWSka, 1998; Leone et al. , 1998; M acura and
To ndyr a,1999;M ayse ret alリ 1996;Schaller et al. ,
2001; Vidotto et al= 1999; Calde ro n e et al= 2000;
Gale et al. ,･1998; Sa rn aranayake a nd Ma cfa rlane,
1982; Stehr et al.,2000), A c or related action ofthe s e
facto r sc a nfacilitate C. albieanspe n etr atio zlin tis
-sue.
Ac c ording to the lite r ature, genetic, en vir o n-
m e ntala nd phenotypic facto r s Su ch a spH, tempera-
ttlre, a n a er Obic c o nditions andnutritio nal facto rs; C a n
c o ntlibute to tiss u edigestio 71e nha n cing C. alb
'ica n8
pe netr atio 】一t hrough m ucos alcells(Staibetal. ,2000;
AI Rawiand Kaw anagh,1999; Caldero n e etalり 2000;
Lym an et al” 199;Stehr et al. , 2000; M ukhe rjee et
al.
,
200 1), Allthese genetic, envirorLm e ntal andphe no-
ty picfa cto r s co 1d als obe r elated to a. 血blinie n sis
virulenc e andpathoge nicity, C. 血blh ien sis is ge n eti-
c ally a nd phenotypically v e ry simi la r to C. alb わa n s
(Gilfillan etal. , 1998;Joly et alリ 1 9 9･, M cCulloghet
al. , 1999; Pinjion et al. , 1998; Ra m age et 8.1. , 2001;
Sulliv a n et alり 1995; Staibet al. , 2000). Allthe C.
dub liniensis str ain ste stedin this study pr oduced high
le v els of ad here n ce to bu c c al a rid vaginal epithelial
cells , Simila rfindingin C, albic a n s w e re reported in
千葉大学 真菌医学研究 セ ン タ ー 報告 第6巻 2002 63
AIR且Wi(A I Ra wiand Iくa wa nagh, 1999). In pa rtic u-
la r, the adhe renc e of C. dublin e nsis to the vagl nal
epitheliu m, a cc o rding to Boris (Boris et all , 1989),
cotldbe attriblユted to the fact t hat the recepto r sof
the v agin al cells a r eglyc olipids, glyc opr otein畠 and
ca rbohydr ates which a re c o ntaiTled in thi8 kind of
epitheliu m･ 1tis im po rt ant to o utlin e that C･ dubl-
lnien Bis, ca nbe c onside red as a ye a st of similar virlユ
ー
1enc e to C. albic a ns, a s.
t his re 8 e a r Ch has de mon -
str ated. Fo rthis reas on C. dublin ensis sho uldbe n ot
n nde rev aluated by clinicians. Ftlrther and in depth
r e se arch sho 11d beperfor m ed in thisfield･
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